Protective effects of a small dose of captopril on the reduction of glomerular basement membrane anionic sites in spontaneously hypertensive rats with streptozotocin-induced diabetes.
Angiotensin-converting enzyme (ACE) inhibitors have been used in several clinical trials to slow a progressive decline in glomerular function in patients with diabetic nephropathy independent of their effects on blood pressure. The purpose of this study was to clarify the mechanisms(s) through which an ACE inhibitor, captopril, exerts its protective effect on renal function using spontaneously hypertensive rats (SHR) with streptozotocin (STZ)-induced diabetes. Male SHRs were made diabetic by intravenous injection of STZ (45 mg/kg). One hundred or 25 mg/kg of captopril was administered daily for 4 weeks to them. Urine albumin excretion (UAE) rate was markedly increased in diabetic SHRs, while captopril treatment resulted in a significant suppression of UAE in diabetic SHRs, independent of both its daily dose and effects on blood pressure as well as glycemic control. Examination by electron microscope revealed that the number of anionic sites (AS) in the lamina rara externa per 1000 nm of glomerular basement membrane (GBM) was significantly decreased (22.9+/-0.2 to 16.1+/-0.3, p < 0.001), after induction of diabetes, whereas, significant recovery (18.2+/-0.1, p < 0.001) could be obtained even by the smaller dose (25 mg/kg) of captopril which did not exert either antihypertensive or antidiabetic effect on diabetic SHRs. Thus, we demonstrate here the direct evidence that captopril, an ACE inhibitor, can protect against damage on GBM of diabetic SHR without controlling blood pressure as well as blood glucose level.